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imentation. There are 40 aerosol size bins ranging from 0.39 nm to 3.2 •um by volume doubling. Only binary sulfuric acid-water aerosols are considered. The sulfur model is not coupled to the ozone model in that the OH field in the sulfur model is fixed at precalculated values. The sulfate surface area density calculated by the sulfur model is treated as input to the photochemical model. The photochemical model with full Ox, HOx, CHOx, NOx, C1Ox, and BrOx chemistry is described by Prather and Remsberg [1993] and Weisenstein et al. [1996] . Model temperature and circulation are prescribed according to climatology and do not respond to changes in aerosols or chemical species.
A temperature probability distribution is employed for the calculation of homogeneous nucleation rates and all temperature-dependent reaction rates following the methodology of Considine et al. [1994] . Monthly zonal mean temperature statistics in I K increments were derived for the time period from 1979 to 1986 on the basis of daily data from the National Centers for Environmental Prediction/National Center for Atmospheric Research reanalysis project [Kalnay et al., 1996] . The tropical pipe circulation [Plumb, 1996] is employed as described by Weisenstein et al. [1996] , using small values of horizontal diffusion in the tropical lower stratosphere. Grid resolution is 9.5 ø latitude by 1.2 km in the vertical. Updates to the sulfur model [Weisenstein et al., 1997] since the publication of previous HSCT assessment results [Weisenstein et al., 1996] have somewhat reduced the calculated increases in aerosol surface area due to HSCT emissions; however, inclusion of the temperature probability distribution for calculation of reaction rates has increased the calculated ozone depletion for the same scenarios.
Novosibirsk State University Model
Included here is a fairly detailed description of the Novosibirsk State University (NSU) model, as this model has not previously been described in an English language journal. The NSU model is a zonally averaged 2-D interactive model for self-consistent calculation of diabatic circulation, temperature, and gaseous and aerosol composition of the troposphere and stratosphere. The photochemical and radiative parts of the model are described by Dyominov [1988 Dyominov [ , 1991 Dyominov [ , 1992 [1994] and is proportional to the volume of the aerosol particles. The constant value 0.4 [Hanson and Ravishankara, 1995] is adopted for the probability of heterogeneous reaction (5).
The 2-D model of aerosol composition of the troposphere and stratosphere is described by Golitsyn et al. [1994] . The results of calculations with this model are also described by Dyominov To further emphasize the difference between assumption 1, with all sulfur emission as gas, and assumption 3, with all sulfur emission as particles, we examine in With these models, ozone depletion is greatest at high northern latitudes in spring, with more than 2% ozone depletion between 60øN and 90øN in March and April. Ozone depletion in the southern hemisphere high latitudes approaches 1% in spring. The midlatitudes and tropics show little seasonal contrast. The Cambridge model shows only modest changes in ozone depletion due to particle rather than gas phase sulfur emissions, with the greatest change in the tropics and at high latitudes in spring. The background inorganic chlorine amount for 2050 was 2 ppbv. Other long-lived trace species were retained at their 2015 levels. *Sulfur emissions with EI(SO2)=0.4 are treated as 100% gas, 90% gas and 10% aerosol particles of 10 nm radius, or 100% aerosol particles of 10 nm radius. A case with no sulfur emissions is also shown. 
